The intensity, P, of secondary X-rays (either scattered or fluorescent) from a powder specimen will depend on particle size on account of absorptiont. With vanishing particle size (chemical composition, geometry etc. being kept equal) a limit P0 is approached, and PIPe is a convenient measure of this 'particle absorption' effect (Wilchinsky, 1951).
Acta Gryst. (1956) . 9, 682 Measurement of particle absorption by X-ray fluorescence. By P.M. DE WOLFF,* Philips Laboratories, Irvington-on-Hudson, iV. Y., U. S. A. (Received 14 May 1956) The intensity, P, of secondary X-rays (either scattered or fluorescent) from a powder specimen will depend on particle size on account of absorptiont. With vanishing particle size (chemical composition, geometry etc. being kept equal) a limit P0 is approached, and PIPe is a convenient measure of this 'particle absorption' effect (Wilchinsky, 1951) .
It should be noted that this definition is unambiguous only in the case of a sample with a flat surface used in reflection (that is, with the primary beam impinging on this surface at an angle c~ smaller than the deviation angle 2~0, so that the secondary beam emerges from the same surface). In the transmission case, for instance, one has to define exactly what 'constant thickness' means with varying particle size. In the following, only the dimension-free reflection case is treated.
It is possible to measure PIPe in the way indicated by the definition. Wilchinsky (1951) has actually performed diffraction experiments using graded fractions of iron and tungsten powder, in order to test his theory of the effect. Such experiments are extremely delicate, so that the description presently to be given of a less direct but much easier method was thought worth while. This method brings out a new aspect of particle absorption, namely its angular dependence, which has not been measured before nor predicted from theory (except by Wilchinsky, in so far as his theory presents a singularity for ~ = 90 ° whereas ~ does not otherwise enter in his formulas for PIPe).
An ordinary diffractometer of the Bragg-Brentano type can be used without essential modifications.
The sample is mounted as usual, but filters, electronic discriminators etc. are so adjusted that only fluorescent radiation is registered.
A run taken under these conditions--but with the usual 2:1 sample drive---should yield a constant intensity level for a sample free from particle absorption, such as a single-phase solid metal. In other words, the function P0(¢) is a constant. This is because fluorescence is isotropic, and because the geometrical intensity factor for fluorescence, like that for scattering, does not contain the goniometer angle ¢. Therefore, any angular dependance of particle absorption in a powder sample will show up, without any distortion, in the record of a similar run with this sample.
From P(¢) as a function of the goniometer angle ~, the particle absorption factor P(~)/Po can then be derived, provided it has been determined for a single value of ~. This can be achieved in two ways:
1. Directly, that is by measuring under the same con- t Unlike Wflchinsky, we shall asstune that P has been corrected for all other effects dependent on particle size, such as extinction. same chemical composition but sufficiently finegrained to ensure absence of particle absorption. 2. For particles consisting of a single phase: by extrapolating P(~) towards ~ ----90 ° and making use of the relation P(90°) = P0, that is, for ~0 = 90 ° the particle absorption effect vanishes. This relation is valid only for monophase particles embedded in a transparent binder (or air); it is not restricted to the model for which Wflchinsky (1951) derived it, but is easily shown to obtain independently from particle form and configuration, as well as from particle size distribution.
As a matter of fact, for ~0 = 90 ° primary rays towards a given volume element coincide with the secondary rays emerging from it. Only in that ease can the combined absorption of both be expressed in a single parameter, namely the total length intercepted by particles on the path of radiation directed to the volume element. Moreover, this parameter plays exactly the same role as the depth beneath the surface of a solid specimen, so that the integrated results are identical.
Experiments have been performed with copper in the form of solid metal as well as filings. Fluorescent Cu K radiation was excited by irradiating the sample in a Norelco diffractometer, using a molybdenum anode. It was recorded selectively by using a scintillation crystal and pulse-height discrimination, which cut off Me K and most of the white scattered radiation. What remained of the latter was suppressed by putting an iron filter before, and a nickel filter behind the specimen. In this way the curves of Fig. 1 have been obtained (a special extra-fast goniometer drive of 15°/rain. was provisionally made for this experiment). The curve from the solid sample shows P0 to be constant, as predicted. The other three curves indicate a general S-shape, strongly rounding off the discontinuity in Wilchinsky's theory but converging in a most satisfactory way to a common intersection a~ ~0 ~--90 ° and &~ ~he level of the curve for the solid sample. Many questions, such as the dependance of the effect thus measured on wavelength of primary and secondary radiation (important if the result is to be used for diffraction), the analogous effect for specimens used in transmission, influence of a non-transparent binder etc., can be studied conveniently by using fluorescence. It is hoped that continued research by the present empirical method will some time give a sufficiently clear picture of particle absorption to enable one to make a reliable estimate of the effect in quantitative X-ray work.
The extra-fast goniometer drive was constructed by K. Lowitzsch. His assistance, as well as helpful discussions with Dr W. Parrish and several colleagues at the Philips laboratories, are hereby gratefully acknowledged.
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Acta Cryst. (1956). 9, 683 Polymorphim in lead metaniobate.* By M. H. FRAI~COMBE, Research Laboratories of The General Electric Company Limited, Wembley, England (Received 18 April 1956 and X-ray diffraction powder studies of sintered ceramic specimens of lead metaniobate (PbNb906) have shown that this compound can adopt a structural form distinct from the orthorhombic, ferroelectric structure reported by Goodman (1953) . This second structure is produced in specimens which have been fired in air at temperatures near 1200 ° C. Ceramic preparations made under these conditions are light fawn in colour and show no evidence of ferroelectric behaviour.
:From 19 cm. camera X-ray powder photographs the crystal structure of the new polymorphic form is seen to be a deformed perovskite type. The deformation is rhombohedral, the simplest structure cell possessing the dimensions aR = 6-206 A, an -----58 ° 18'.
To This can be visualized as consisting of eight distorted simple perovskite-type cells. In (100) directions, referred to the multiple-type cell, Pb *+ ions alternate with vacancies on the A sites, and thus {222} planes contain only oxygen ions and unfilled Pb 2+ sites.
Interplanar spacings, hkl indices (referred to hexagonal axes) and peak intensity values (derived from powder photograph microdensitometer data and from data obtained with a Philips X-ray diffractometer) are listed in Table 1 .
Turning now to the orthorhombic, ferroelectric lead metaniobate reported by Goodman (1953), we have prepared ceramic samples of this form by using firing temperatures in excess of 1250 ° C. By fusing these products in platinum boats at about 1350 ° C. columnar crystals of up to 2-3 man. in length were obtained. Crystals thus prelSared in air and in a PbO atmosphere 
